[A compound heterozygosity mutation in the interleukin-7 receptor-alpha gene resulted in severe combined immunodeficiency in a Chinese patient].
Mutation in the interleukin-7 receptor-alpha (IL-7R alpha) chain causes a rare type of severe combined immunodeficiency (SCID) with presence of NK cells in the peripheral blood. Here we report the molecular and clinical characterization of a compound heterozygosity mutation in the interleukin-7 receptor-alpha gene that resulted in SCID in a patient firstly from China. A 5 month-old male patient and his parents were enrolled in this study. Since 15 days of age, the patient had had recurrent fever, persistent cough and diarrhea. He was in poor general condition with pyorrhea and ulceration of the BCG scar. His brother died of severe infection at 4 months of age. He was initially diagnosed as SCID according to clinical manifestation and immunological analysis. A panel of SCID candidate genes including IL-2RG, RAG1/RAG2 and IL-7R alpha of patient and his parents were amplified by polymerase chain reaction (PCR) from genomic DNA. Reverse transcription polymerase chain reaction (RT-PCR) was used to amplify the IL-7R alpha transcripts. Sequencing was performed directly on the PCR products forward and reversely. The serum immunoglobulin (Ig) profile was IgG 6867 mg/L (normal range, 3050 - 8870 mg/L); IgM 206 mg/L and IgA 249 mg/L, IgE 2.3 IU/ml (normal range < 150 IU/ml). The patient was treated with IVIG previously. There were no T-cells but increased percentage of B-cells (58%) and NK cells (42%) in the peripheral blood was found. Needle biopsies from enlarged axillary lymph node was identified positive for Mycobacterium bovis under microscope and by culture. The patient had a compound heterozygosity mutation in the IL-7R alpha gene:on one allele, there was a splice-junction mutation in intron 4 (intron 4(+1)G > A), for which his father was a carrier; whereas on the other allele, a nonsense mutation at position 638 in exon 5 with a premature stop codon (638 C > T, R206X) was identified, for which his mother was a carrier. The splice-junction mutation in intron 4 of IL-7R alpha was firstly reported. The IL-7R alpha mRNA expression of the patient was remarkably reduced whereas the parents had relatively normal IL-7R alpha mRNA expression. IL-7R alpha cDNA of the patient was amplified by nested PCR. The PCR products were purified, cloned with a TA Cloning Kit and sequenced directly. A 64 bp deletion was found in exon 4 of IL-7R alpha. No mutation was found in IL-2RG and RAG1/RAG2 of the patient and his parents. This is the first case with a compound heterozygosity mutation in the IL-7R receptor alpha gene and T-B+NK+ phenotype from China. Intron 4(+1)G > A was a novel mutation.